This paper analyses the impact of export's intensity on capital structure choices of 647 Portuguese firms of the mold industry, for the period 2010-2017. Not only exports intensity variables are considered, but also variables to deal with firm specific characteristics and macroeconomic factors to fulfill the paper's aim. Four alternative proxies of capital structure are used: total, long-term, short-term debt and bank loans. Analyzing an unbalanced sample of 4225 observations, using a panel data methodology and estimating the models with fixed effects for firms, the findings of the study reveal that the reliable determinants for leverage are asset structure, growth opportunities, non-debt tax shields, liquidity, risk, size, age and macroeconomic factors. Export's intensity is only relevant to explain debt through bank loans, while export's intensity to countries outside Europe is relevant to explain both total and short-term debt. The main results are consistent with the pecking order theory which propose a hierarchy of funds. The trade-off theory is also relevant. Finally, this study shows that firms from the mold industry are more indebted than other Portuguese firms (in mean), and short-term debt is more relevant in the total leverage of the firm.
Introduction
Diverse studies analyze capital structure decisions. The existing and growing literature on this thematic point out that understanding the determinants of capital structure decision remains a challenge, not only to the academia but also to market players. Moreover, there are diverse theories, and there is no one that explains all results, suggesting that institutional and macroeconomic framework have an impact on the conclusions (Myers, 2001 , Koralun-Bereźnicka, 2018 .
The more relevant works in capital structure area are the seminal study of Modigliani and Miller (1958) , that generated numerous discussion about the impact of leverage in the firm's value, the work of Modigliani and Miller (1963) , that introduced the market imperfections, detecting a benefit of tax savings when the firm ask for debt and, later on, De Angelo and Masulis (1980) established the trade-off theory, Myers and Majluf (1984) and Myers (1984) highlighted the pecking order theory, and Baker and Wurgler (2002) the market timing theory.
International studies analyzing the determinants of capital structure are diverse. Some examples that analyzed small and medium enterprises (SME) are: Jordan, Lowe and Taylor (1998) , Bhaird and Lucey (2010) , Mateev and Inavov (2010) , Mateev, Poutziouris and Ivanov (2013) , Palacín-Sánchez, Ramírez-Herrera and Pietro (2013) . Studies analyzing Portuguese data also exist, as for example those of Vieira and Novo (2010) , Serrasqueiro and Nunes (2011) , Antão and Bonfim (2012) , Vieira (2013) , Proença, Laureano e Laureano (2014) , Vergas, Cerqueira e Brandão (2015) , Pacheco (2016) , Lisboa (2017) , Mota and Moreira (2017) . Although, studies analyzing the association between capital structure, internationalization, firms' specific characteristics and macroeconomic factors have been much less studied.
This study aims to analyze the impact of exports on the firm's capital structure. The main question addressed in this study is whether the capital structure is affected by export's intensity and countries to which the firm export. Moreover, it aims at finding the importance of a firm's specific characteristics and macroeconomic factors. Macroeconomic factors, which are less used by researchers, play an important role in the relationship between the firm and the debtholder, leading to an impact in the firm's capital structure.
The sample comprises over 647 firms for the mold industry over the period from 2010 till 2017. We focus on the Portuguese market, a European country with small-size that is almost unexplored. Portuguese firms are characterized by high levels of debt (Banco de Portugal, 2018) . Moreover, we focus on the mold industry because these firms export over 85% of the total production (Cefamol, 2018) , playing an important role in the Portuguese economy. These firms are SME that represent 99% of firms in Portugal (Pordata, 2018) .
Four alternative proxies of capital structure are used, namely total, long-term, short-term debt and bank loans. Most works only use one measure: total debt or also take into account debt's maturity. Studies using bank loans as a proxy of capital structure are scarce (Lisboa, 2017) . To explain capital structure, we use the following determinants: export's intensity (total and exports intensity to both European countries and non-European ones), asset structure, profitability, growth opportunities, non-debt tax shields, liquidity, risk, size, age and macroeconomic factors (gross domestic product growth and inflation tax growth).
We document that exports intensity to countries outside Europe (-), asset structure (+), growth opportunities (-), risk (-) and size are relevant to explain the total debt of the firms in the sample. Moreover, debt maturity impacts the results as asset structure and liquidity positively impact long-term debt and negatively impact short-term debt, while non-debt tax shield negatively impacts long-term debt and positively impacts short-term debt. When leverage is measured by bank loans, the main impacts of long-term debt are obtained, since the percentage of bank loans is similar to those of non-current liabilities. Although exports intensity is only relevant to positively explain bank loans suggesting that firms that export more need more funds and thus look for loans to finance its activity. Findings also show that firms from the mold industry prefer short-term debt than long term-debt, which is consistent with the results of Bank of Portugal and previous results from Portugal (e.g. Proença et al., 2014 , Lisboa, 2017 . Finally, results are consistent both with the pecking order and the trade-off theory. First, we concluded that SME prefer self-funding rather than debt, consistent with the hierarchy of funds suggested by the pecking order theory. When using debt, firms with more collateral and better financial situation have more probability of increasing leverage and benefiting from tax savings, as is suggested by the trade-off theory.
The main results are especially important to corporate finance literature. We extend the literature on capital structure as we analyze the impact of export' intensity in the firm's indebtedness, which is a factor almost unexplored, but which can explain the additional financing needs of firms. We also include macroeconomic factors, while most studies only include firm's specific characteristics. Depending on the countries' situation, the firm's choices regarding capital structure can change. Moreover, we use different ways to measure debt, whereas most studies only use total debt, but a firm's indebtedness may be affected by its maturity, as we prove in this study. Finally, we study private firms, of a specific industry and country that exports the majority of its production, making an important contribution to the Portuguese financial situation. Our conclusions are relevant to the mold industry association as they can understand these firms' indebtedness. Therefore, this association can try to negotiate better conditions with banks, creditors or even with the government since the need of this firms to look for debts is to sustain their activity, especially to look for external customers. Finally, the results are also relevant to practice, as managers may understand which variables should be considered when deciding on the financing mix, and when considering markets and firm' characteristics.
The rest of the paper is organized as follows: after this introduction section, the second section presents the literature review and hypotheses development. In the third section, a description of the sample is provided, and the variables used, and the proposed model are explained. Section four presents the results and the paper ends in section five where the conclusion is provided.
Literature review and hypothesis
The Modigliani and Miller (1958) seminal paper about the irrelevance of capital structure on firm performance has been the basis of the debate over capital structure choices. Although, the first work about this thematic back to 1952, where Durand (1952) argued that there is an optimal capital structure that minimize the weight average cost of capital. Modigliani and Miller (1958) established the relationship between debt and market value under the assumption of perfect markets and tax absences, but these markets do not exist.
Later, other works, in the presence of market imperfections, found that capital structure impacts the company value (Modigliani and Miller 1963) . Using debt firms benefit from tax deduction as financial expenses are deductible. Thus, capital structure is relevant.
Diverse theories appeared to explain the firms' indebtedness, namely the trade-off theory, the pecking order theory, the agency cost theory, the information asymmetry theory, the market timing theory, among others. This diversity shows that there is no consensus about the optimal capital structure (Myers, 2001) , so the thematic is still actual and relevant.
The trade-off theory suggests that firms can find an optimal capital structure that is the one reaches the equilibrium point between the costs of debt and its benefits (De Angelo and Masulis, 1980) . The firm must balance between the firm's value creation through fiscal benefits of debt and the marginal costs of debt, namely financial distress, bankruptcy and other. Therefore, firms increase debt whenever they lower tax payments and bankruptcy costs (Myers, 2001) . Although to increase debt firms must have a financial situation that allows them to look for debt and fixed assets that can be used as collateral in case of failure.
The pecking order theory argues that managers follow a preference order by type of financing, preferring internal financing (via self-financing), and when it is not enough they look for additional funding: first debt issuance that lower the risk of information asymmetries, and lastly the issuance of shares Majluf, 1984, Myers, 1984) .
Issuing new shares has costs to shareholders as they may lose the firm control (Fama and French, 2002) .
The agency theory establishes that debt is a way to monitor managers and reduce the conflict of interests between the principal and managers (Jensen and Meckling, 1976) . These agency costs are related to information asymmetries. Not all investors have the same level of information and can use it to their own interests (Vergas et al., 2015) .
Finally, the market timing theory was proposed by Baker and Wurgler (2002) and argues that firms issue new equity when share price is overvalued compared to book value as it indicates lowercosts of issuance. In this case, the firm reduces its indebtedness. This theory is only relevant to listed firms since it depends on the market price.
Not all researchers found the relevance of all theories. It depends not only on the sample analyzed but also on researchers' aims. The macroeconomic environment, as well as the country, analyzed also influences the decision-making of the firms as well as the way of financing (Bernardo, Albanez and Securato, 2018, Koralun-Bereźnicka, 2018) . Although these analyses are relatively recent in the literature of capital structure.
Based on these theories, diverse studies propose several firm specific variables to explain capital structure choices, namely: export's intensity, asset structure, profitability, growth opportunities, non-debt tax shields, liquidity, risk, size, age, dividends, tax rate, debt serving capacity, crisis effect, macroeconomic factors, among others. We will focus on the determinants that in our opinion, are more relevant to fill this work' aims.
 Export' intensity
Entering a foreign market is a high-risk decision for every firm (Pacheco, 2016) . If for one side it can increase the firm's volatility due to little knowledge about the market, the culture and competition, and it leads to additional costs, for another side firm's earnings increase and volatility can decrease due to international diversification as the markets usually are imperfectly correlated (Shapiro, 2013) . Moreover, firms that export usually receive the amount in debt in advance, or part of it, due to the distance and legal system differences between the countries (Lisboa, 2017) . Therefore, these firms usually have more free cash flow.
The trade-off theory suggests a positive relationship between exports and leverage since firms that export more are less liquidity constrained and thus, have less difficulty to access to debt and use it to benefit from tax savings (Pacheco, 2016) . In light with the pecking order theory, a negative relationship is also suggested as these firms prefer to use self-finance rather than debt (Shapiro, 2013) . Chen and Yu (2011) , Albaity and Chuan (2013) and Pacheco (2016) found that exports cause a negative impact on debt. Although, some studies suggest a non-linear relationship between exports and leverage (e.g. Saito and Hiramoto, 2010) . In the first stage of internationalization the relation should be negative, but after a certain stage in may turn up positive, yielding a U-shaped relation. In the first stage, firms use selffunding to finance its export's intensity. Although, these funds may not be enough, special to finance rapid growth. Thus, after a certain level of export's intensity, firms' indebtedness increases. Therefore, we will test the presence of a linear and a non-linear relationship between export's intensity and debt. The first hypothesis naturally follows:
Hypothesis 1: Export' intensity is negatively related with debt, at least in a first stage, and turn in positive after a certain level. Pacheco (2016) found that the relationship between internationalization and debt depends on its maturity. In the beginning, firms use short-term debt to finance sales export, since the additional risk of internationalization limits access to credit. After a certain stage of exports, firms easily access to long-term debt since the firm shows the sustainability of its operation, and thus reduces the short-term debt. Therefore, a Ushaped relationship between exports and long-term debt and debt through bank loans (since is usually the amount of long-term debt in Portugal) and an inverse U shape to short-term debt is suggested. Hypothesis 1 can be subdivided into:
Hypothesis 1a: Export's intensity has a U-shape relationship with long-term leverage and debt through loans.

Hypothesis 1b: Export's intensity has an inverse U-shape relationship with short-term leverage.
The impact of exports can also depend on the type of countries where the firm exports. Firms that export to riskier markets, namely outside the European Union have lower debt capacity since more agency costs may appear. Thus, debtholders have less propensity to lend money to these firms due to high risk (Pacheco, 2016) . From another side, firms that export more to European countries have less risk due to cultural and geographical proximity and can easily access to leverage. The following hypotheses are established:
Hypothesis 1c: Firms that export to non-European countries use less debt than firms that export to European countries.
 Asset structure Fixed assets can be used as collateral in case of the firm's failure, and thus are expected to be more valuable than other assets (Psillaki and Daskalaskis, 2009 ). Framed on the trade-off theory a positive relationship between assets tangibility and leverage is established since debtholders are protected from the risk of failure and so can lend money (Harris and Raviv, 1991) . Moreover, firms with more tangibility have less agency costs since the investment in fixed assets reduces the firm's cash flows and the conflicts of interests between the principal and managers (Jensen and Mecking, 1976) . Problems with information asymmetries are also smaller as these firms have higher liquidation value (Proença et al., 2014) . The pecking order also predicts a positive relationship since to make new investments in fixed assets firms need more financeand internal financing is usually insufficient, so firms need to look for debt (Myers and Majluf, 1984) .
Previous studies as those of Psillaki and Daskalaskis (2009), Bhaird and Lucey (2010), Cortez and Susanto (2012) , Mateev et al. (2013) , Proença et al. (2014) , Vergas et al. (2015) , and Mota and Moreira (2017) found this positive relationship between asset tangibility and leverage. The second hypothesis is the following:
Hypothesis 2: Asset structure is positively related with the firm's leverage.
The impact of asset structure in debt intensity can be influenced by its maturity (Palacín-Sánchez et al., 2013) . Asset tangibility is usually used as collateral to longterm debt, so it has a positive impact on this type of debt. Although, to short-term debt, the impact is the opposite since tangible assets are not required by short-term creditors. These creditors want to receive the money in credit as fast as possible and fixed assets are stable and more difficult to convert into cash. Vieira and Novo (2010) , Nunes (2011), Palacín-Sánchez et al. (2013) , Proença et al. (2014) , Pacheco (2016) and Lisboa (2017) , all find these relations. Thus, our second hypothesis is divided into two:
Hypothesis 2a: Asset tangibility is positively related with long-term debt and bank loans.
Hypothesis 2b: Asset tangibility is negatively related with short-term debt.
 Profitability
Based on the agency costs theory, debt is a mechanism to control managers opportunistic behaviors when the firm has free cash flows (Jensen, 1986) . Therefore, a positive relationship between firm's profitability and leverage is expected (Ganiyu, Adelopo, Rodionova, and Samuel, 2018) . More profitable firms have greater capacity to obtain debt and repay it on the expected dates. The trade-off theory suggests that more profitable firms are more indebtedness to benefit from interest tax savings due to the payment of interest (Modigliani and Miller, 1963) . Moreover, these firms have greater capacity to repay the amount in debt, and thus creditors can easily give credit (Harris and Raviv, 1991) .
For another side, the pecking order theory argues that firms prefer to use self-financing first. More profitable firms have more internal funds, thus less need of debt (Myers, 1984) . Only when these funds are not sufficient, the firm looks for third party resources, namely debt and last issuing new stocks (Myers and Majluf, 1984) . Thus, the pecking order theory suggests a negative relationship between profitability and leverage. Several empirical studies, special the ones studying SME are consistent to support the pecking order theory (Psillaki and Daskalaskis, 2009 , Vieira and Novo, 2010 , Serrasqueiro and Nunes, 2011 , Cortez and Susanto, 2012 , Mateev et al., 2013 , Proença et al., 2014 , Vergas et al., 2015 , Pacheco, 2016 , Lisboa, 2017 . Moreover, they found that this relation does not depend on the debt's maturity. As this study focus on small and medium size firms, the proposed hypothesis is the following:
Hypothesis 3: Profitability is negatively related with the firm's leverage.
 Growth opportunities Firms with high growth opportunities usually need more financial resources since it is required to pay their investment (Lisboa, 2017) . Internal funds are usually insufficient and thus, the firm look for debt to fulfill their financial needs, according to the pecking order theory (Vergas et al., 2015) . The agency theory also suggests a positive relationship between growth opportunities and debt since in firms with more opportunities, managers have greater tendency to engage in opportunistic behaviors, investing in suboptimal investment choices and debt can be a mechanism to control it since there is a need to repay debt on the due dates (Ganiyu et al, 2018) . Firms with large growth opportunities also have more return. Likewise, looking for debt allow these firms to benefit to tax savings, according to the trade-off theory. Moreover, high growth is a sign that the company has sustainability, and thus creditors have more propensity to lend money (Proença et al., 2014) . Proença et al. (2014) , Vergas et al., (2015) , Lisboa (2017) , among others found a positive relationship between growth opportunities and debt. This relation does not depend on debt maturity. Thus, the hypothesis below is formulated:
Hypothesis 4: Growth opportunities is positively related with the firm's leverage.
 Non-debt tax shields Some investments (in fixed assets) increase depreciation expenses, and firms can substitute tax benefits of debt financing by using depreciation (DeAngelo & Masulis, 1980) . Based on the trade-off theory, a negative relationship between non-debt tax shields and debt is suggested (De Angelo and Masulis, 1980; Cortez and Susanto, 2012) . Although to have more depreciation expenses, firms need to make new investments and, in that case, self-funding is usually not enough, thus increasing the firms' financial needs. According to the pecking order theory, a positive relationship is expected. Moreover, as we have explained before, fixed assets can be used as collateral in case of the firms' failure, and so firms can easily access to debt (Proença et al., 2014) .
De Miguel and Pindado (2001) and Pacheco (2016) found a negative relationship, while Vergas et al. (2015) and Lisboa (2017) found a positive one, and Titman and Welssels (1988) and Serrasqueiro and Nunes (2011) did not find any impact. As we study Portuguese SME as Lisboa (2017), we expect to find the same impact. This leads to the following hypothesis:
Hypothesis 5: Non-debt tax shields is positively related with the firm's leverage.
 Liquidity Liquidity also impacts the firm's capital structure decisions. Firms with more liquid assets are more able to meet current liabilities as they have more free cash flow. The pecking order theory suggests a negative relationship between liquidity and debt as firms with more cash use this self-financing rather than debt (Myers, 1984) . Although these firms also have less risk and can easily access to debt. In line with the trade-off theory, companies with more liquidity look for debt to benefit from tax savings. These facts suggest a positive relationship between liquidity and debt.
Most studies as Antão and Bonfim (2012) , Proença et al. (2014) , Pacheco (2016) , Lisboa (2017) , Mota and Moreira (2017) , Yildiz (2018) found a negative relationship. Thus, the following hypothesis is established:
Hypothesis 6: Liquidity is negatively related with the firm's leverage.
The impact of liquidity on debt can be influenced by its maturity. More liquid firms have less short-term debt as they have free cash flows. Although, these firms have less risk of bankruptcy and can easily access to long-term and bank loans, following the trade-off theory. Hypothesis 6 is divided into two as follows:
Hypothesis 6a: Liquidity is negatively related with short-term debt.
Hypothesis 6b: Liquidity is positively related with long-term debt and bank loans.
 Firm risk Firm risk and debt are intrinsically linked as more indebt firms have more uncertainty and tendency to go bankrupt, because the firm's expenses increase and earnings decrease (Jensen and Mecking, 1976) . Firms with high volatility have difficulty in issuing more debt as debtholders want to have the amount in credit repaid. Based on the trade-off theory, a negative relationship is expected. The pecking order theory also suggests a negative relationship since the greater the firm risk the greater the possibility of the firm to become insolvent (Myers, 1984) .
Firms in the sample are SME, which are normally firms with high risk due to their dimension. Moreover, these firms focus on the export market and constantly need to innovate to survive in the competitive market, which increases more the firm risk (Pacheco, 2016) . Vieira and Novo (2010) , Serrasqueiro and Caetano (2015) , and Pacheco (2016) found that riskier firms are more in debt, may be due to the undercapitalization of Portuguese SMEs. Hypothesis 7 naturally follows:
Hypothesis 7: Firm risk is negatively related with the firm's leverage.
There are several ways to measure risk. In this study, we will follow Pacheco (2016) and will use two financial ratios: the solvency ratio and the structure ratio. The first ratio aims to see the firm's ability to pay their credit, reflecting the risk that creditors support. This ratio should be, in theory, more than 50% and the higher the value, the less risk the firm has. Therefore, a positive relationship is expected when analyzing this ratio. The structure ratio shows the percentage of equity that will be absorbed by longterm debt. The higher the ratio the riskier is the firm, so we expect a negative relationship between structure ratio and debt.
 Firm size
Most studies found a relationship between the firm size and leverage, but results are mixed. Larger firms tend to access to debt at a cheaper cost than small-size firms. Based on the trade-off theory, large-size firms are usually more diversify, have more reputation, have a lower risk of bankruptcy, and usually have more earnings to repay the amount in debt, so can easily access to debt (Titman and Wessels, 1988) . Moreover, these firms have less difficulty to access to capital markets, and information asymmetries are less evident (Fama and French, 2002) . A positive relationship between firm size and debt is suggested.
However, firms prefer equity rather than debt. Larger-firms usually have more selffunding, so based on the pecking order theory, a negative relationship between size and debt is proposed (Myers and Majluf, 1984) . Regarding small-size firms, the lack of information transparency, the larger probability of bankruptcy may make it difficult for these firms to access to debt.
Studies that analyze SME (Fama and French, 2002 , Psillaki and Daskalaskis, 2009 , Bhaird and Lucey, 2010 , Saito and Hiramoto, 2010 , Vieira and Novo, 2010 , Mateev et al., 2013 , Palacín-Sánchez et al., 2013 , Proença et al., 2014 , Pacheco, 2016 , Lisboa, 2017 found a positive relationship, so our next hypothesis is:
Hypothesis 8: Firm size is positively related with firm's leverage.
The mixed results found by some researchers can be explained by the debt's maturity. In fact, small-sized firms have difficulties in accessing debt, especially long-term debt and bank loans, so finance their activity with current debt (Lisboa, 2017) . When the firm grows, it can easily access to bank loans and long-term debt and in this case, use less short-term debt (Pacheco, 2016) . Thus, it is expected that size positively impacts long-term debt but has the opposite relation with short-term debt. Palacín-Sánchez et al. (2013) and Proença et al. (2014) found these impacts. Pacheco (2016) and Lisboa (2017) only found a positive impact between firm size and long-term debt. Thus, hypothesis 8 can be subdivided into two:
Hypothesis 8a: Firm size is positively related with long-term debt and bank loans.
Hypothesis 8b: Firm size is negatively related with short-term debt.
 Firm age
The firm age can also impact the level of its indebtedness. Older firms have higher reputations for credit worthiness due to previous relationships. Moreover, these firms are less prone to bankruptcy since they are more diversified and have more experience dealing with financial problems. Therefore, these firms can more easiely access debt, according to trade-off-theory (Bhaird and Lucey, 2010) . Younger firms have difficulty accessing debt as debtholders do not know their ability to repay the debt.
Although, on the other hand, older firms usually have more free cash flows and so can use self-finance rather than debt. Younger firms have insufficient self-funding and have difficulties in accessing to capital markets, so debt is the only way to finance the firm's activity (Vieira, 2013) . In line with pecking order theory, a negative relationship between firm age and debt is expected.
A negative relationship between debt and firm' age was found by previous studies as Jordan et al. (1998) , Bhaird and Lucey (2010) , Palacín-Sánchez et al. (2013) , Lisboa (2017) among others. This leads to the next hypothesis:
Hypothesis 9: Firm age is negatively related with the firm's leverage.
 Macroeconomic factors Some researchers found that firms adapt their capital structure depending on macroeconomic factors (Bernardo et al., 2018) . The adjustment is faster in good macroeconomic conditions than in bad states of the economy (Yildiz, 2018) . The growth of the gross domestic product (GDP) causes a negative impact on the firm's leverage. The greater the GDP the higher the probability of the firm to generate resources and use retained earnings to invest in the firm. Therefore, according to with pecking order theory a negative relationship is expected between GDP growth and debt.
Regarding inflation, high inflation rate causes a contraction in the economy and more difficulty ingenerating funding. Likewise, the firm needs to look for leverage to sustain their presence in the market. This result also goes in line with the pecking order theory.
Hypothesis 10a: GDP growth is negatively related with the firm's leverage.
Hypothesis 10b: Inflation tax growth is positively related with the firm's leverage.
Sample, variables and model 3.1 Sample
The sample in study comprises 647 Portuguese firms from the mold industry, dating to the period 2010-2017. The data was gathered from SABI database of Bureau Van Dijk and macroeconomic factors from Pordata.
Portugal is a country almost unexplored due to its dimension. Analyzing this country helps to understand it better and using a single country we exclude cultural, legal and other differences that can biased results when we analyze different countries. Moreover, debt is the dominent type of financing. Around 67% of the firm's assets are financed through liabilities (Banco de Portugal, 2018) . This fact gives added relevance to exploring the capital structure of Portuguese firms.
Moreover, we want to analyze the impact of exports intensity in the firm's capital structure. The study of Cefamol (2018) shows that firms from this industry export over 85% of the total production, which gives relevance to analyzing this industry. This industry is in the 3 rd place analyzing Europe and in the 8 th place analyzing the world, which proves its significance.
This industry is geographically bipolar: Marinha Grande (with more representativeness) e Oliveira de Azeméis. The final sample has a total of 4225 observations.
Variables
We use four alternative dependent variables, namely total debt (TDebt -total liabilities/total assets), long-term debt (LTD -Non-current liabilities/total assets), shortterm debt (STD -current liabilities/total assets), bank loans debt (BDebt -bank loans and similar/total assets).
As independent variables, we use variables to measure export's intensity, firm's specific characteristics and macroeconomic impact. These variables were selected to test the previous hypothesis proposed. They are presented in the following table: This table presents descriptive statistics, namely mean, maximum, minimum, and standard deviation, for the variables, include in the model: Tdebt (total debt), LDetb (long-term debt), SDebt (short term debt), BDebt (bank loans debt), exp (export sales), exp 2 (export sale square), expEU (export to European countries), expOEU (export to countries outside EU), AS (asset structure), Prof (profitability), GO (growth opportunities), NDTS (non-debt tax shields), Liq (liquidity), SR (Solvency ratio), STR (structure ratio), size, age, GDP (gross domestic product growth), Inflation (inflation rate).
Analyzing the previous table, the following facts emerge: 1) On average, the firms from the mold industry finance 71% of their investment through liabilities. The Portuguese Bank estimates that in mean, Portuguese firms finance 67% of their investment in 2017, and this number was decreasing in the last years (Banco de Portugal, 2018). Vieira (2013) found that the debt level of listed Portuguese firms was 69%, Proença et al. (2014) analyzing SME found that these firms used around 67% of debt, and Lisboa (2017) analyzing export firms found an average of 58%. This suggests that the firms in our sample are more indebted than other Portuguese firms, which can be explained due to the specificities of the industry.
Short-term debt is more relevant than long-term debt in the total debt of the firms. Proença et al. (2014) and Lisboa (2017) found similar results suggesting that SME have more difficulties in accessing long-term debt and thus prefer to finance their activity using current liabilities, especially using credit from suppliers. The amount of bank loan to finance the firm's activity is similar to the amount of long-term debt, suggesting that more prominent item of non-current liabilities are loans. On average bank loans finance 22% of the firm's activity, which is smaller than the mean value present by the Portuguese bank for the average of the Portuguese firms, that is 36% (Banco de Portugal, 2018).
2) In mean, the percentage of exports' intensity is 22%. Some companies export the totality of their production while others do not export anything. This number is smaller than the one presented by Cefamol, the Portuguese association of the mindustry, that says that in mean companies from this industry export over 85% of the total production (Cefamol, 2018) . Although the difference in results can be explained by the fact that some firms sell to an intermediary (that usually is Portuguese) and this intermediary sells to external firms. Moreover, 17% of exports are for European countries, while 4% are for other countries than European ones. Cefamol (2018) identify the following major markets for mold products: Spain, Germany, France, Czech Republic and Poland (European countries), and USA and Mexico (non-European countries). Additionally, Cefamol also identifies that the major customers are from the automotive industry and packaging.
3) Fixed assets represent 31% of the total assets, 35% if we consider the total noncurrent assets. Cefamol (2018) argues that firms from this industry are innovative and high-tech, which justify the high percentage of fixed assets over total assets. Lisboa (2017) found similar results to Portuguese firms that export. The impact of depreciation over total assets is 6%, meaning that most firms are making new investments to follow the market tendency.
4)
In mean the firms of the sample are profitable (11% of total assets), are growing (assets' annual growth 35%), and have liquidity although the firm's risk is also high. On average, the firm's age is 16 years, the older firm has 71 years and there are in the sample new firms that have now started their activity. 5) Finally, GDP and inflation rate growth are positive.
In the next table the correlation coefficients between the selected variables are presented. Total and short-term debt are highly correlated, but these variables are alternative proxies of capital structure, not used in the same model. The same happens to export's variables, and to the different alternative measures of asset structure, but none these variables are not used in the same model. None of the other variables are highly correlated, at least not to a significant extent.
When long-term debt increases, bank loans also increase, and short-term debt decreases. Export' intensity is only negatively correlated with long-term debt as it is expected, but the sign does not change after a certain level of exports. Moreover, the same sign is found when we consider exports to European and non-European countries, suggesting that debt does not depend on the type of country to which the firm export, contrary to our expectations that were in risky countries, creditors may lend less money.
Most of the correlations between leverage and the independent variables exhibit the expected signs of the hypotheses. The exceptions are: growth opportunities and size that are negatively correlated with debt, contrary to our expectations. Although, firms with rapid growth and large-size firms can have more self-funding and prefer to use it rather than debt, according to the pecking order theory.
Three alternative of asset structure are included. AS3 is the one that has more significance to explain the dependent variables, so we decide to use that one in the model. We also include two alternative variables to measure the firm's growth opportunity. As GO2 has more significance to explain capital structure, we select that variable to introduce in the model.
Model
We use two models to validate the hypotheses established. The first model only analyzed exports intensity, while the second one takes into account if exports is to European or non-European countries.
fixed effects are more accurate to estimate the model. Results of the Hausman test are present in the next table to justify the choice for fixed effects estimation. 177.5404 *** 39.5597 *** 240.5696 *** 49.3080 *** *, **, *** Significant at the 10%, 5% and 1% levels, respectively.
As we can see, the fixed effects model is more accurate to analyze the impact of the established determinants on the firm's leverage with a significant level of 1%.
Results
The results of the regression of the firm's capital structure against the determinants used in this study, model (1) are present in the next table. , column 3 -SDebt (short-term debt), BDebt (bank loans debt). The explanatory variables are: exp (export sales), exp 2 (export sale square), AS (asset structure), Prof (profitability), GO (growth opportunities), NDTS (non-debt tax shields), Liq (liquidity), SR (Solvency ratio), STR (structure ratio), size, age, GDP (gross domestic product growth), Inflation (inflation rate). *, **, *** Significant at the 10%, 5% and 1% levels, respectively.
We only present results for the estimation of the model using ordinary least square methodology with fixed effects for firms since is the most accurate model, as we proved before. Although the same estimations were done using random effects (results are sent under request).
The estimated model explains 74% of total debt, 53% of long-term debt, 67% of shortterm debt and 62% of bank loans debt. Similar results were obtained to Portugal by other researchers (Proença et al., 2014; Vergas et al., 2015; Lisboa, 2017) . Moreover, analyzing the F-statistic we can see that the model is relevant.
Export's intensity and its square are insignificant to explain firm's leverage, contrary to the expectations of hypothesis 1, 1a and 1b. The exception is to debt measured through bank loans. In this case, firm's that export more are more indebted (using bank loans) as the financing needs to enter or maintain its activity in a foreign market increase. Selffunding is usually insufficient to finance rapid growth, and so these firms look for debt to sustain its activity. This result is consistent with the pecking order theory, since firms look for debt only when self-funding is not enough to fulfill financial needs. Regarding creditors, as these firms usually have a sustainable activity and want to growth, creditors are more confident that they will pay back the credit and easily grant it. This result is in line with the trade-off theory as firms with less financial problems can easily access to leverage.
For the other variables of debt, it was expected that firms that export more will have more earnings and free cash flow and thus less need of liabilities, but after a certain level of exports, to finance rapid growth, firms need to increase its leverage. To our model export' intensity looks insignificant to explain other types of liabilities rather than loans. Similar results were found by Pacheco (2016) and Lisboa (2017) for the same market -Portugal. Moreover, in the correlation matrix, we found that export's intensity has no correlation with total debt except with long-term debt (in a negative way) and with short-term debt (in a positive way), but this relationship is explained by other firm's characteristics, and so disappear in multivariable analysis.
Hypotheses 2, 2a and 2b are validated. Fixed assets are accepted as collateral, especially to long-term and bank loans debt. Therefore, as asset structure increases, debt also increases, since creditors are protected from the risk of failure as suggested by the tradeoff theory. Also, the pecking order theory suggests this relation since firms with more fixed assets have greater financial needs and self-funding is not enough, so firms need to look for debt. To short-term debt, the impact is the opposite since short-term creditors do not accept fixed assets as a guarantee due to the difficulty in turning them into money in a short-term. Therefore, asset structure has a negative impact on short-term debt. Similar results were found by Proença et al. (2014) , Vergas et al. (2015) , Pacheco (2016) , Lisboa (2017) , among others.
Firm's leverage is not influenced by its profitability. Therefore hypothesis 3 is not validated. We expect, based on the pecking order theory, that more profitable firms have more free cash flows and thus, prefer to use internal funds rather than look for new debt.
In the correlation matrix debt is negatively correlated with profitability, but using a multivariable analysis this effect disappears, suggesting that other variables explain the firm's profitability.
Growth opportunities negatively impact total and long-term debt contrary to our expectations (hypothesis 4), but positively impact bank loans. Firms with high more growth opportunities look for a bank loan to finance their activity. Usually retained earnings are not enough to finance new investment opportunities and firms need to look for additional capital. Based on the pecking order theory, in this case, firms look for debt. These firms also can easily access to debt and use it to have tax benefits, following the trade-off theory. Finally, this result is also in line with the agency cost theory since such firms are subject to under-investment and thus debt is a way to control the manager's opportunistic behaviors.
Regarding non-debt tax shields, it has no impact in total debt but has a positive impact on short-term debt and bank loans and a negative impact on long-term debt.
Debtholders see the investment in fixed assets a good sign of the firm's sustainability and thus, they have a propensity to lend money, especially through bank loans. Moreover, suppliers and others recognize the investment made by the firm as a way to sustain its activity and are more aware to negotiate larger days outstanding payments. This result is consistent with the trade-off theory which argues that firms substitute tax savings of debt expenses by depreciations. To long-term debt, the impact is the opposite. Firms with more depreciations have made more investment and thus need more liabilities to pay these new investments, as suggested by the pecking-order theory. Mota and Moreira (2017) also found a negative impact of NDTS on firm's leverage.
The findings show liquidity has no impact on the total debt but, a positive impact on long-term debt and a negative impact on short-term debt. Therefore, hypotheses 6a and 6b are validated. Firms with more free cash flows have less current financing needs as they have sufficient cash to pay credits, in line with the pecking order theory. For another side, more liquid firms have less risk of bankruptcy and, based on the trade-off theory, can easily access to long-term debt and benefit from tax savings due to financial expenses. Similar results were found by Pacheco (2016) and Lisboa (2017) .
The variable structured ratio, a proxy of firm's risk, is economic relevant to explain total debt as well as short term debt, confirming hypothesis 7. Firms with higher risk have less debt due to the difficulty to access to it. The trade-off theory is then validated. Regarding long-term debt, the firm's risk shows the opposite relationship, contrary to our expectations. Firms with more risk have more debt. This finding can be explained by the agency cost theory since more risky firms can have more conflicts of interests between managers and shareholders and debt is used to reduce these conflicts. This last relationship was also found by Vieira and Novo (2010) , Serrasqueiro and Caetano (2015) and Pacheco (2016) .
Size shows a negative relationship with leverage, contrary to our expectations in hypothesis 8 and with the previous results found to Portugal (e.g. Pacheco, 2016 and Lisboa, 2017) . Large-size firms may have more free cash flows and then prefer to use internal funds rather than debt. This result is consistent with the pecking order theory. The same relationship is found when we analyze long-term and short-term debt. Hypothesis 8b is validated but not hypothesis 8a. Small-size firms are the ones that have more debt since these firms have few self-funding and need to look for alternative forms of financing to sustain their growth. In this paper, we analyze a specific industry, with singular characteristics -the mold industry. This industry exports the majority of its production, are innovative and use high-technology (Cefamol, 2018) . These facts justify the difference found comparing with other studies that analyze Portuguese firms.
The firm's age does not impact the total leverage but has a positive impact on long-term debt. Hypothesis 9 is not proved. Due to the reputation of creditworthiness, older firms easily access to debt, especially long-term debt. This result is consistent with the tradeoff theory that argues that firms with a more stable financial situation can easily access debt and use it to benefit from tax savings.
Finally, macroeconomic variables are insignificant to explain the firm's total debt, as well as long-term and short-term debt. Although GDP positively impacts bank loans, contrary to our expectations. When GDP grows, all the economy has more resources, banks as well. Thus, banks have more opportunity to lend money to firms, which explains this result.
The results obtained from the estimation of model 2 are presented in table 6. When we analyze if exports intensity is for European or non-European countries the previous results are found. The model is still relevant, and its explanatory power is similar.
Moreover, we verify that firms that export more to non-European countries have less leverage (total debt), as it is expected in hypothesis 1c. Due to the uncertain of these countries, the distance and the differences in culture, the legal system, among others, creditors are less propense to lend money to finance these firms. The same results are found to short-term debt, but the impact is insignificant to long-term and bank loans debt. When exporting, firms receive the amount in debt (part or all) in advance, and thus can pay in advance short-term obligations. Finally, exports to European countries have no impact on the firm's debt, at least at a significant level. European countries belong to the same continent, have some similar policies and legislations, have the same currency. Thus, selling to the national market or exporting to European countries is similar, at least at a debt level.
Conclusion
This study aims to see the determinants that influence the choice of capital structure of Portuguese firms from the mold industry. The mold industry is a high-tech and innovative sector that exports a large proportion of its production, contributing to the growth of the gross domestic product and to enrich the Portuguese country. We study an unbalanced sample of 646 firms, with a total of 4225 observations, covering a period from 2010 until 2017. Four alternative proxies of debt intensity were used: total, longterm, short-term and bank loans debt. Moreover, 14 determinants were analyzed to see if explain firm's indebtedness: exports intensity, asset structure, profitability, growth opportunities, non-debt tax shields, liquidity, risk, size, age, and macroeconomics factors.
Regarding the results, as expected exports intensity to non-European countries (-), asset structure (+), and risk (-) impact total debt, while growth opportunities (-) and size (-) have the opposite relationship. These findings are consistent with the pecking order theory: firms have a hierarchical preference for using funds. Firms prefer to use selffunding, and when it is insufficient to finance their investments, firms look for debt. The trade-off theory is also significant to explain results as firms with more collateral, reputation and long-term relations with creditors easily access to debt as its risk of bankruptcy is smaller. Moreover, these firms want to benefit from tax savings. The relevance of these two theories proves that one singular one is insufficient to explain the results of the capital structure of Portuguese firms, at least, those of the mold industry. Similar results were found to Portugal by Vieira and Novo (2010) , Proença et al. (2014) , Vergas et al. (2015) , Pacheco (2016) and Lisboa (2017) .
Debt maturity has an impact on these results. Non-debt tax shield (-), and liquidity (+) impact long-term debt but have the opposite impact on short-term debt, following the predictions and previous researchers. Moreover, long-term debt is also explained by the firm's age. Bank loans follow the same impact of long-term debt, as the majority of non-current liabilities are loans, but exports intensity also impacts it in a positive way.
Our results provide some insights to characterize the Portuguese firms from the mold industry. We show that these firms are, in mean, highly indebted and most part of it is short-term debt. This can be explained due to the difficulty of these firms to access to long-term debt, not only because of their risk but also due to its dimension (firms are small and medium size). Moreover, we prove that firms prefer to use internal capital (self-funding) and when it is not enough, then they look for debt. We validate that when gross domestic product grows, banks may have more money to lend to firms and then firm's bank loans increase.
Results also evidence the more relevant determinants affecting capital structure decisions, namely exports intensity, asset structure, non-debt tax shields, liquidity, risk, growth opportunities, size, age and macroeconomic factors. These outcomes are relevant to firm's managers, as they can understand when and why their indebtedness should increase. The association of the mold industry can also use this information, especially to guarantee better conditions of loans or other credits for firms of this industry, defending the better solutions for them. The government and other regulators can understand that firms are not homogeneous and depending on the industry de financial situation can be singular. Finally, this study contributes to academic as it explores a group of firms more homogeneous, with similar characteristics, avoiding biased results due to heterogeneities among different industries. Most studies focus on a whole country or group of countries. Moreover, this industry has a great contribution to the gross domestic product and the sustainability of the country. This study focusses on small and medium size enterprises (SME), and most studies analyze listed firms that are not representative of the country's companies. In Portugal, SMEs represent 99% of the firms. We also take into account exports intensity and the markets to where companies export (EU and non-EU) which is usually not considered but as we prove that this has an impact on debt structure. This paper has accomplished the proposed aims. Although, as is the case with all studies, it has some limitations. We analyze a singular country and industry, which help us to avoid biased results but then we cannot extrapolate results. Moreover, we choose some determinants, but in the literature are diverse others that can be addressed to the model, substituting some of the ones included. Therefore, in the future, it would be interesting to extend this study to other countries to validate the robustness of findings.
